Introduction
The transmission mechanism of monetary policy has been analysed extensively in numerous studies focusing on countries with conventional banking systems (e.g., Bernanke & Gertler, 1995; Çatık & Martin, 2012; Pacicco, Vena, & Venegoni, 2019; among others) . In addition, an increasing body of research has provided evidence of asymmetries or nonlinearities in the impact of monetary policy on macroeconomic variables such as the inflation rate and GDP growth (e.g., Caporale, Helmi, Çatık, Menla Ali, & Akdeniz, 2018 among others) . Monetary policy appears to be different in economic expansion (growth) and contraction (recession) phases as its effectiveness over the phases of the business cycle might be different (Castro, 2011) . For instance, Garcia and Schaller (2002) show that the response of central banks during contractions has a larger impact than during economic expansions.
However, there is very little evidence concerning economies with a dual (Islamic and conventional) banking system, where this mechanism might be rather different given the distinctive features of Islamic finance, such as the prohibition to charge a predetermined interest rate and the granting of credit only to productive projects (Chong & Liu, 2009) : financing speculative activities is restricted since these are thought to cause an increase in the price level without contributing to the real economy, social justice and https://doi.org/10.1016/j.gfj.2019.100478 Received 18 July 2018; Received in revised form 27 April 2019; Accepted 26 May 2019 economic efficiency, which Islamic finance should promote according to Sharia law 1 Kammer et al., 2015) .
For instance, Kassim, Majid, and Yusof (2009) estimated a VAR model and reported instead that credit is more sensitive to interest rate movements in the case of Islamic banks in Malaysia, which might make them more unstable. Recently, Aysan, Disli, and Ozturk (2017) employed a panel-VAR model including deposits and credits for Islamic and conventional banks and confirmed the existence of a bank lending channel in Turkey, with both credit and deposits responding to changes in interest rates. However, monetary authorities might respond differently in economic expansion (growth) and contraction (recession) phases and, therefore, follow a nonlinear approach. This paper contributes to the existing literature on Islamic finance by adopting a more suitable and sophisticated econometric framework to analyse monetary transmission in a country with a dual banking system (Islamic and conventional banks). Specifically, it applies for the first time in this context a nonlinear model to study the possibly asymmetric responses to shocks by policymakers in Malaysia: it estimates a Threshold VAR model (TVAR) with the output gap as the threshold variable. Most previous related studies on dual banking systems use only the conventional VAR approach and ignore the recent development in the macroeconomics literature suggesting asymmetric responses to shocks by policymakers (see, e.g., Sukmana & Kassim, 2010; Ergeç & Arslan, 2013; Aysan et al., 2017) . 2 Further, empirical studies on Malaysia have not explored yet whether the reaction of both Islamic and conventional banks differs during economic expansion (growth) and contraction (recession) phases, even though Khalid, Ahmad, and Hamidi (2018) more recently confirmed that using the Markov Switching Vector Autoregression model nonlinear framework is more appropriate for the Taylor rule in Malaysia. Therefore, the present study aims to fill this gap by allowing for nonlinearities in the bank lending channel in the case of Malaysia.
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More specifically, it analyses the role of both Islamic and conventional credit during the different phases of the business cycle. Our TVAR model has several interesting features that make it particularly suitable for analysing the impact of monetary policy on bank lending behaviour in the case of Malaysia. First, it allows for potential nonlinearities in the responses to monetary policy shocks, which is crucial since the impact of the latter may depend upon the macroeconomic conditions. Second, since the threshold variable is treated as an endogenous variable, regime switches resulting from structural shocks can also be captured (Atanasova, 2003; Balke, 2000) : the impulse response functions in a TVAR model depend on the size and sign of shocks as well as the state of the economy.
Our results show that Islamic credit is less responsive than conventional credit to interest rate shocks in both high and low growth regimes in Malaysia. However, the sub-sample estimation suggests that it has increased in recent years becoming quite similar to that of conventional credit. Moreover, the relative importance of Islamic credit shocks in driving output growth is notable in the low growth regime, their effects being positive.
The paper is organised as follows: Section 2 reviews Islamic finance and the different role of Islamic and conventional banks in the bank lending channel of monetary policy; Section 3 describes the data and provides a preliminary analysis; Section 4 outlines the methodology; Section 5 discusses the empirical results; finally, Section 6 offers some concluding remarks.
Islamic finance and the monetary policy transmission channels

Islamic finance
Although Islamic banks share some features with conventional financial intermediaries, they differ from the latter in that they operate on the basis of the Sharia principles outlined in the Quran, the hadith 4 and Islamic jurisprudence, with the ex-post PLS rate replacing the predetermined rate of commercial banks (Chong & Liu, 2009) . The prohibition of the conventional ex-ante interest rate is seen as instrumental to improving both social justice and economic efficiency (Berg & Kim, 2014) . That is, Islamic banking is a case of ethical finance and hence it has economic implications for systemic stability and the distribution of credit risk, since the productivity of the project, rather than the creditworthiness of borrowers (as in the case of conventional banks) is the main factor determining the allocation of credit (see Di Mauro et al., 2013) . Another important feature of Islamic banks is that they are not allowed to engage in any speculative transactions such as derivatives, toxic assets and gambling, which are not compliant with Sharia principles (Beck, Demirgüç-Kunt, & Merrouche, 2013) . It is reckoned that financing such activities is responsible for many financial crises and normally causes an increase in the price level rather than contributing to real activities in the economy (Di Mauro et al., 2013) . Speculative investments make conventional banks "risk transferring" while Islamic banks are "risk sharing" (see Hasan & Dridi, 2010) . Further, Islamic banks only provide credit to finance productive investment rather than speculative activities (Kammer et al., 2015) . Each financial transaction is underpinned by an existing or potential real asset, whilst conventional banks can provide credit without such constraints (Askari, 2012) . In addition, Islamic banks cannot generate profit based on pure financing so they must engage, for instance, in investment or sale transactions and share both the return and the risk of the contract (Baele, Farooq, & Ongena, 2014) .
Evolution of Islamic banks in Malaysia and other countries
The assets and market share of Islamic banks have grown considerably over the last decade. In 2016, more than $2.6 trillion were invested in Sharia-compliant assets and this figure is expected to reach $3 trillion in 2018. Table 1 shows the assets of Islamic banks in selected countries over a period of eight years. It is apparent that their shares are different across countries, varying from 100% in both Iran and Sudan to < 1% in Singapore. However, there has been a significant increase in the market share of Islamic banks in all countries; for instance, in Pakistan, it rose from 3.8% in 2007 to 11.4% in 2015 and it more than doubled in Jordan from 6.20% in 2007 to 14.9% in 2015. The average increase in the market share of Islamic banks is 12.5% in the 14 countries considered (see Table 1 ).
5 Fig. 1 shows that Islamic banking in the GCC has a market share of 25%-50% highlighting its importance in providing funds to the local economy. Islamic banks in Saudi Arabia have the highest market share (53.7%) in the region, followed by Kuwait (45.2%). In Bahrain, the United Arab Emirates and Qatar this sector represents 23-29% of total banking assets.
Of particular interest is the case of Malaysia, where bank credit represents 70% of total finance. Further, it has had well-established Islamic financial institutions for over 34 years (BNM, 2015) . The Islamic bank Act (IBA) was introduced in 1983, and the first Islamic bank started its operation in the same year. Conventional banks were allowed to open an Islamic finance window in March 1993. There was a sharp increase in the market share of Islamic banks in Malaysia from < 1% in 1994 to around 26.36% in 2015 with a compounded annual growth rate of 38.3% compared to 7.9% for conventional banks (see Fig. 2 ). Bank Negara Malaysia (BNM) aims to increase the market share of Islamic banks to 40% of total financing by 2020 in order to make Malaysia an international hub for Islamic finance (BNM, 2012).
Monetary policy transmission channels
It is essential for policymakers to examine how the effects of monetary policy shocks are transmitted to the real economy. For instance, a contractionary policy leads to an increase in real interest rates, which causes a decline in investment spending, aggregate demand and GDP growth. Monetary policy can also affect the value of equities (e.g. stocks and real estate) through an increase in interest rates resulting in a decline in both consumption and investment expenditure.
The traditional monetary policy channels have been examined in many empirical studies, with mixed results (see Bernanke & Gertler, 1995; Çatık & Martin, 2012; Pacicco et al., 2019 among others) . Some authors (Mishkin, 1995a (Mishkin, , 1995b have argued that the effects on the real economy are related not only to asset prices, interest rate and cost of capital but also to frictions in financial intermediation. Therefore, credit should be considered as an important channel for policy transmission. Next we discuss the essential role of the bank lending channel in Malaysia, where most economic activities are funded through loans from both Islamic and conventional banks.
The bank lending channel
The bank lending channel (also called narrow credit) shows how the effects of changes in monetary policy rates are transmitted to the economy through the supply of credit facilities by banks. Medium-and small-sized firms fund their activities mainly through banks, while large corporations have access to bank credit as well as non-banking sources of credit through the financial markets (see Kashyap & Stein, 1995 among others) . If the supply of banks credit to the private sectors is decreased, the external finance premium increases, which causes a decline in output. For instance, contractionary monetary policy, draining bank reserves and deposits, will decrease the supply of loanable funds. This decreases households' and firms' spending, and reduces real economic activities (Mishkin, 2001) .
Further, medium and small-sized companies are more affected by monetary policy actions than large companies with easy access to other financial securities, such as bonds and equities. For instance, when there is an increase in interest rates, large companies are more likely to raise capital from the financial market, while the medium and small-sized companies still have to heavily depend on bank loans to finance their operational activities (see Boivin, Kiley, & Mishkin, 2010) . Although this channel is very important in all economies, it is expected to play an even more significant role in transmitting monetary policy shocks to the real economy in developing countries and emerging markets (Mishkin, 1995b) , since these economies are either bank-based or have less developed financial markets, which are less liquid compared to those of the developed countries. The discussion above highlights the role of conventional banks in the transmission mechanism of the monetary policy, especially in the developing and emerging economies. Recently, the growing role of Islamic finance in some countries has come to the attention of researchers. The share of Islamic banks has increased in Malaysia from < 1% in 1994 to 27.84% in 2016 with a compounded annual growth rate of 38.3% compared to 7.9% for conventional banks (see Table 2 ). Given this very sizeable growth, it is important to investigate how monetary policy is transmitted through the banking channel in a dual banking system (Islamic and conventional banking) such as the Malaysian one, which is the objective of this study.
Islamic vs. conventional banks and monetary policy
Investigating the effectiveness of monetary policy in a dual banking system is a challenging task. It requires identifying the role of Islamic banks in the transmission mechanism of monetary policy as they have a different business model. Further, the importance of Islamic banks for the bank lending channel is still being debated (Ibrahim & Alam, 2017) . They play the same role as conventional ones as financial intermediates but are different from the point of view of the interest rates charged and their business model. For, example, Islamic banks are not allowed to charge pre-determined interest rate on loans or offer a fixed rate on deposits, that is, they operate according to the Sharia principles. Their role depends on several factors such as their market share and the structure of Islamic contracts. In addition, Islamic financial instruments, such as money and interbank markets, are either underdeveloped or have not been established in some countries with Islamic banks such as Syria. Ibrahim and Alam (2017) argue that the restriction on providing funds to some prohibited business activities (e.g., producing Alcohol, weapons, etc.) might affect the contribution of Islamic credit to the economy compared to commercial credit. However, Islamic banks provide a significant percentage of their funds to small and medium enterprises (SMEs), which usually have limited access to credit through conventional banks and this might increase the financial inclusion of SMEs.
6 For instance, Kim, Yu, and Hassan (2018) show that financial inclusion strengthens financial deepening and has positive impact on economic growth in the Organization of Islamic Cooperation (OIC) countries. In a dual banking system, the lack of market-based instruments and the underdevelopment of the Islamic money market have restricted the liquidity facilities for these banks and limited their access to various tools for liquidity management, which forces them to hold more liquidity and has an impact on their profitability (Di Mauro et al., 2013; Ibrahim & Alam, 2017) . In addition, Islamic banks are considered to be less cost effective and over capitalized, which makes them less competitive in a dual banking system (Beck et al., 2013) . The behaviour of customers in response to changes in the interest rate depends on the characteristics of clients. Religion-motivated customers with religious constraints are less likely to switch their deposits to conventional banks if the rate of return on deposits in Islamic banks becomes lower than (Baele et al., 2014) . By contrast, profit-motivated customers characterized by economic rationality might switch their deposits to conventional banks to exploit such an arbitrage opportunity (Aysan, Disli, Duygun, & Ozturk, 2018) . Further, the spillovers from the conventional banks to their Islamic counterparts expose them to a form of risk called displaced commercial risk (DCR), since increases in the interest rate charged by conventional banks may cause a withdrawal of deposits from Islamic banks (Baldwin, Alhalboni, & Helmi, 2018; Daher, Masih, & Ibrahim, 2015) . For the reasons discussed above, the bank lending channel is expected to work differently for Islamic vis-a-vis conventional banks. This is confirmed by the few existing studies on Malaysia and other countries (e.g., Aysan et al., 2017; Kassim et al., 2009 among others) . As in the case of other emerging markets, in Malaysia financial markets are dominated by bank credit, which represents 70% of total finance (BNM, 2015) . Further, the PLS paradigm might increase the access to finance for medium and small -sized enterprises, which are classified as the main borrowers of Islamic banks in Malaysia and elsewhere (Iqbal & Mirakhor, 2013) . Moreover, Islamic banks provide credit to households and private sectors not normally dealing with banks for religious reasons, which results in higher financial inclusion (see Baele et al., 2014) .
Only a few studies have examined monetary policy transmission mechanism in countries with both conventional and Islamic banks (see Aysan et al., 2017; Ergeç & Arslan, 2013; Kassim et al., 2009 and Sukmana & Kassim, 2010) . For instance, Khan and Mirakhor (1989) argued that Islamic banks are less affected by monetary shocks (and therefore are more stable) than conventional banks, the reason being that profit and loss sharing allows Islamic banks to transfer part of the risk to the depositors (Ghassan, Fachin, & Guendouz, 2013) . Kassim et al. (2009) reported instead that credit is more sensitive to interest rate movements in the case of Islamic banks in Malaysia, which might make them more unstable using a vector autoregression (VAR) model. These results were confirmed by Akhatova, Zainal, and Ibrahim (2016) who estimate a SVAR, examining the reaction of both Islamic and conventional banks to monetary policy shocks in Malaysia. They find a significant response by Islamic banks to a positive interest rate shock. Similary, Sukmana and Kassim (2010) used a VAR framework and found significant evidence that Islamic banks in Malaysia contribute to the transmission of monetary policy shocks to the real economy through the banking channel; they argued that policymakers should address the issues specific to Islamic banks when designing and implementing monetary policy.
Ergeç and Arslan (2013) used a vector error correction model (VECM) and found that movements in the overnight interest rate have asymmetric effects on Islamic and conventional banks in Turkey: for instance, a positive interest rate shock leads to an increase (decrease) in the level of deposits in conventional (Islamic) banks. Aysan et al. (2017) used a panel-VAR and found that Islamic bank credit is more responsive to interest rate shocks. Their findings can be explained by various reasons such as the compositional differences in credit portfolios between both banks and the tendency of Islamic banks toward SME credits. More specifically, they stressed that since SMEs are more sensitive to monetary and economic shocks, the loan demand for SME credits would also be more sensitive to monetary and economic shocks. However, Khatat (2016) argued that the lower responsiveness of Islamic credit to monetary policy shocks could be related to the behaviour of depositors and borrowers when reacting to interest rate movements and the level of development in the Islamic money markets. More recently, Hamza and Saadaoui (2018) examined the monetary transmission mechanism through Islamic banks' debt financing channel using the system GMM estimator for a sample composed of 50 Islamic banks in 10 countries for the period 2005-2014. Their results showed that the financing level by Islamic banks decreases in response to a monetary tightening and confirmed the presence of a debt financing channel of monetary policy.
None of the studies mentioned above examines the monetary transmission mechanism in countries with a dual banking system (including both Islamic and conventional banks) allowing for possible nonlinearities, thereby ignoring the recent development in the macroeconomics literature suggesting asymmetric responses to shocks by policymakers. Given the special features of Islamic finance and the unique dual banking system in Malaysia, one would expect a different response to a monetary policy shock from Islamic compared to conventional banks. Allowing for nonlinearities enables the researcher to distinguish between the dynamic response of the two types of banks during contractions and expansions respectively.
Data description and preliminary analysis
To investigate the bank lending channel of monetary policy in the dual banking system of Malaysia, we collected monthly data for Islamic credit and conventional credit from the National Bank of Malaysia. In addition, data on the money supply (M2), the consumer price index (CPI), the industrial production index (IPI), and the overnight policy rate (I) were retrieved from the IMF's International Financial Statistics (IFS). The resulting sample includes 258 monthly observations over the period 1994: 01-2015:06. 7 In order to examine the time series properties of the variables under consideration, a battery of unit root tests was carried out. In addition to the conventional augmented Dickey-Fuller (ADF) and Phillips and Perron (1988) tests, we also performed the Lee and Strazicich (2003) one allowing for two structural breaks to take into account the possible impact of the global and local crises on the degree of integration of the series. 8 The results of the Lee and Strazicich (2003) tests, reported in Table 3 , confirm those of the ADF and PP tests, although several significant breakpoints are identified. 9 Hence, all variables can be treated as I(1), and can be entered 7 The start date of our sample is set according to the availability of Islamic credit data from the National Bank of Malaysia. 8 These test results of the ADF and the Phillips-Perron (1988) are not reported but are available upon request. 9 The unit root with breaks test results indicate the statistical significance of several breakpoints for most variables including those related to the Asian financial crisis and the global financial crisis; however, they are sensitive to whether or not we allow for changes in the intercept only or both the intercept and trend. In general, there is no specific pattern which can be identified across variables in terms of the breakpoints corresponding to economic events occurring during the investigation period (see Table 3 ). denote respectively the log of total credit, the log of conventional credit, the log of Islamic credit, policy rate, the log of price level, the log of industrial production, the log of money supply, the log of the world commodity price index, the US federal funds rate, the log of the US industrial production index, and the log of the nominal exchange rate vis-à-vis the US dollar. The general to specific procedure is followed to find the optimum lag length, allowing for a maximum of 12 lags. The t-statistics are represented in parentheses (.). The critical values are obtained from Lee and Strazicich (2003) . Model A allows for breaks in the intercept, whereas Model C allows for breaks in both the intercept and the trend. D 1t and D 2t refer to the first and second break dates, while DT 1t and DT 2t indicate the first and second break dates when allowing for the trend.
⁎⁎⁎
, ⁎⁎ , and ⁎ indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
into the VAR/TVAR models in first differences. A wide range of descriptive statistics are reported in Table 4 . The means of monthly total, conventional, and Islamic credit changes are all positive. The highest is that of Islamic credit changes, which highlights its sharp growth relative to conventional credit over the sample period. All other means are also positive, except that of policy rate changes, which is negative and small. Islamic credit changes are more volatile than both total and conventional credit changes, and both interest rate changes and industrial production growth are more volatile than inflation and money growth. Most variables exhibit skewness (positive in all cases, with the exception of policy rate changes) and excess kurtosis. The Jarque-Bera (JB) test statistics imply a rejection at the 5% level of the null hypothesis of normality.
The model
The VAR approach is the most frequently used in the literature investigating the monetary transmission mechanism. Its advantage is that it does not require imposing possibly arbitrary exclusion restrictions, an issue even more relevant in the case of emerging countries whose economic structure is less well known (Mishra, Montiel, & Spilimbergo, 2012) . Further, it estimates the dynamic response of the system to a shock without debatable identification restrictions (Sims, 1980) . Following Bernanke and Blinder (1992) , linear VAR models are often estimated. However, since monetary policy is designed differently during economic expansion (growth) and contraction (recession) phases, a nonlinear specification is more appropriate. Therefore, we investigate the bank lending channel in Malaysia by estimating a TVAR model, which is an extension of the linear VAR model in which the economy has two regimes and switches between them depending on the optimum value of the threshold variable. A two-regime TVAR model is specified as follows (Atanasova, 2003; Balke, 2000) : 
where Y t and X t stand for the vectors of endogenous and exogenous variables respectively, A 0 is the vector of intercept terms, B t and C t are parameter matrices, p and q are the lag orders of the endogenous and exogenous variables respectively, and ε t is the vector of innovations with a variance covariance matrix of E(ε t ε t ′ ) = ∑ . Given that we use three alternative measures for credit (in logs), namely total credit (ltcre t ), Islamic credit (licre t ), and commercial or conventional credit (lccre t ), three different vectors of endogenous variables are used as follows: 
where Δ is the first difference operator, int t stands for the interbank rate, lm2 t denotes the log of money supply M2, lcpi t is the log of the CPI. Since GDP data are not available on a monthly basis, the log of the industrial production index, denoted by lipi t , is used as a proxy for economic activity. Although the use of the money supply as a monetary policy instrument is disputed in the literature, we have decided to include this variable in order to capture some information about liquidity in the economy (Lucas, 2014) . McCauley (2006) documents that the Central Bank of Malaysia drains reserves out of the banking system in the face of chronic excess liquidity 
where lcompri t is the log of the world commodity price index (included to take into account the "price puzzle" as in Gordon and Leeper (1994) ), ffr t is the US federal funds rate, lipius t is the log of the US industrial production index, and, lner t is the log of the domestic nominal exchange rate vis-à-vis the US dollar. Further, c is the threshold variable and γ is the optimum value of the threshold; I [.] is the dummy indicator function that equals 1 when c t−d ≥ γ, and 0 otherwise. c t−d is the threshold variable lagged by d periods. The threshold variable is often defined as the moving average of one of the endogenous variables in Y t (see for example Balke, 2000) . In our case, it is the twenty-four month moving average of the IPI growth rate, magr t−d (see Fig. 3 ).
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Eq. (1) indicates that the economy is in regime 1 when the threshold variable exceeds or is equal to the optimal threshold value, i.e., c t−d ≥ γ, otherwise it is in regime 2. If there is no significant difference between the estimated parameters across the two regimes, i.e., )s , the threshold value (γ) and the delay parameter (d) can all be estimated endogenously within this framework. First, the optimum number of lags of the endogenous and exogenous variables is determined on the basis of model selection criteria. Then, the existence of a threshold effect in a multivariate framework is tested using the C(d) statistic introduced by Tsay (1998) , which is a multivariate extension of Tsay's (1989) nonlinearity test. The procedure is the following: the variables are ordered according to increasing values of the threshold variable, magr t , then the VAR model is estimated recursively starting from the first m 0 observations; finally, the test statistic is calculated by regressing the residuals on the explanatory variables, and testing for the joint significance of the latter. If the model is linear, the residuals should be uncorrelated with the explanatory variables; under the null of linearity, i.e., H 0 :
, the test statistic follows a chisquared distribution with k(pk + qv + 1) degrees of freedom, k and v being the number of variables in the vectors of endogenous and exogenous variables respectively, and p and q the corresponding lag orders.
After the determination of the delay parameter, the C(d) statistic is computed over the trimmed interval of the threshold parameter, (c 1 and c 2 ) = [0.15, 0.85], to maximise the probability of identifying the two regimes. Then, this interval is partitioned into (2000), we also consider a moving average of credit growth as another potential threshold variable. The results of the nonlinearity tests carried out indicate that the existence of a significant threshold effect is rejected when the total credit change is used as the threshold variable. Therefore, a moving average of IPI growth rate is used instead for the TVAR estimates. An alternative threshold variable is obtained applying the Hodrick-Prescott filter to the IPI. The C(d) test results yield very similar regime classifications and qualitatively similar impulse responses and variance decompositions. These additional results are not reported in the paper but are available upon request.
grids, and the model is estimated for each grid. The grid, including the minimum selection criteria value, is selected as the optimal threshold value of the transition variable, γ. The impulse response functions and forecast error decompositions obtained from this model are nonlinear since the parameters are allowed to evolve over regimes.
Empirical results
Threshold value estimation
A pre-requisite to the estimation of the TVAR models is the computation of C(d) statistics to uncover the presence of a threshold effect in a multivariate framework. The results from the recursive estimation based on the starting points of m 0 = 25 and m 0 = 50 and the delay parameters of d = 1, 2, 3, 4 and 5 are presented in Table 5 . Except the fourth and fifth lags of model 3, the null hypothesis of linearity is rejected at the 5% significance level. This implies that there are two different regimes corresponding to different phases of the business cycle. The optimum delay parameter of the threshold variable, magr t−d , is estimated to be equal to 3 for all three TVAR specifications on the basis of the χ 2 test statistic. Then, the interval containing the possible optimal threshold value of the magr t−d [−0.709 12.025 ] is partitioned into 500 grids, and the optimal threshold value for each TVAR model is obtained in the grid satisfying the minimum Akaike Information Criterion (AIC). The estimated threshold values of 5.561%, 5.558% and 5.556% for models 1, 2, and 3, respectively, lead to very similar regime classifications. It is also noteworthy that the endogenously estimated optimal threshold values are slightly above the average growth rate of industrial production (5.294%) over the investigation period. On that basis, regimes 1 and 2 can be defined as the upper and lower growth regimes respectively, since they contain observations above or below the optimal threshold. Having identified the regimes, generalized impulse response functions are estimated (see Figs. 4 to 9) and forecast error variance decomposition analysis (see Tables 6 and 7) is conducted for the three TVAR models (see Eqs. (2), (3) and (4)). The results from a simple linear VAR model are also presented for comparison purposes.
Responses of GDP growth and inflation to monetary policy shocks
Figs. 4 and 5 show the estimated responses of output growth and inflation respectively to a positive interest rate and negative money supply shock (a tightening of monetary policy), computed from the TVAR (model 1) and the corresponding simple linear VAR model.
In the case of the linear VAR (see Fig. 4 ) the effect of the interest rate shock on output growth is what one would anticipate: a rise in the policy rate decreases output growth, which bottoms out about two months after the shock occurs. However, the TVAR estimation suggests that the response of output growth to the interest rate shock is regime dependent, being greater in the low than in the high growth regime (see Fig. 5 ). This finding is in line with those of Peersman and Smets (2002) , Garcia and Schaller (2002) , and Avdjiev and Zeng (2014) , who also reported that monetary policy shocks have a stronger impact on GDP growth when the economy is in the low economic growth regime. Regarding the response of inflation to the interest rate shock (Fig. 4) , the initial positive response is relatively small in the high growth regime, and then becomes negative before weakening and dying out in the following months. By 
Table 6
Variance decomposition of inflation.
Step Table 7 Variance decomposition of output.
Step Step Notes: Models 1, 2 and 3 are respectively based on the vectors Y
contrast, in the low growth regime (and in the linear VAR) the initial positive response is larger and increases further during the first month, after which it decreases until it dies out. The qualitative results are rather similar when commodity prices are replaced with the oil price as an exogenous variable to mitigate the issue of the "price puzzle" (see Fig. A1 in the Appendix A). Therefore, they confirm its existence 12 in the lower growth regime and are consistent with those of Hanson (2004) , who estimated a structural vector autoregressive (SVAR) model and found that most indicators (e.g., commodity prices and oil price) used to mitigate the "price puzzle" cannot resolve it over certain sample periods.
Concerning the effects of a negative money supply shock (Fig. 5) , visual inspection suggests that the dynamic impact of such a shock on GDP growth is also not the same across the two regimes. For instance, the initial impact in the high growth regime is significantly negative and it takes one month for such an effect to die out. By contrast, in the low growth regime the impact becomes notable in the second month, when it leads to a significant decline in GDP growth, after which it dies out over the following months. With respect to the response of inflation, the initial impact of a negative money supply shock is negative (positive) in the high (low) growth regime. It is noteworthy that the negative impact in the high regime weakens over the first two months, whereas the positive effect in the low regime becomes negative in the second month, after which it dies out over the following months. Fig. 6 displays the impulse responses of total, conventional and Islamic credit changes to interest rate shocks, obtained respectively from models 1, 2 and 3. It can be seen that the dynamic responses of the credit market to monetary policy shocks change as the economy shifts from one phase of the business cycle to another. Specifically, a positive interest rate shock generally leads to a decline in conventional and Islamic credit, especially when the economy operates in the low growth regime. Moreover, Islamic credit appears to be less responsive than conventional credit to the interest rate shock in both growth regimes; also, the response of the former (latter) credit is negligible in the higher growth regime. Fig. 7 shows the responses of each type of credit to a negative money supply shock. It is evident that both react, with the initial effect in both cases being negative in the lower regime; also, it takes one (two) month(s) for the response of conventional (Islamic) credit to settle down. In the higher regime, the initial effect of the shock on conventional (Islamic) credit is negative (positive), and becomes weaker within the first month. 
Responses of credit variables to monetary policy shocks
Responses of GDP growth and inflation to credit shocks
Figs. 8 and 9 display the effects of a tightening in total, conventional and Islamic credit respectively on output growth and inflation based on the estimated linear and TVAR models. In general, the effects on both output growth and inflation are negative, except for the effect of Islamic credit on growth in the low regime which is positive in the first month and then becomes negative in the following few months. Further, the effects on inflation are higher in the low than in the high growth regime. Intuitively, a negative credit shock has more adverse effect on aggregate demand and hence on the price level when the economy is operating below full capacity (the low growth phase) than when the economy is overheating (the high growth phase) (Avdjiev & Zeng, 2014) .
Comparatively Islamic credit shocks have a lower impact than conventional credit ones on both output growth and inflation in both regimes; the impact of both credits is relatively stronger in the lower than in the high regime. Possible explanations for these findings are the lower share of Islamic banking in the financial system of Malaysia, the principles of Islamic finance not allowing Islamic banks to engage in speculative or prohibited activities, and the underdevelopment of the Islamic money market (Khatat, 2016) .
Variance decomposition (VD) analysis
We also carry out Variance Decomposition (VD) analysis to capture the dynamic effect of a shock to endogenous variables over a forecast horizon of 15 months. The forecast error variance decomposition analysis from the linear and TVAR models (see Tables 6 and  7) corroborates the findings of the linear and threshold impulse responses by highlighting clear differences between the low and high growth regimes.
Tables 6 and 7 report the VD respectively for inflation and output growth (from models 1, 2, and 3). Both the linear and threshold results imply that most of the forecast error variance of inflation is explained by its own shocks. The linear model seems to underestimate the contribution of credit changes, which appears to be much higher in the nonlinear models (especially in the lower regime). More specifically, conventional credit changes explain more of the variations in inflation, especially in the low growth 12 The "price puzzle" concerns an increase in the price level following a contractionary monetary shock (Bernanke & Blinder, 1992; Sims, 1992) .
Recent papers on the "price puzzle" include Castelnuovo and Surico (2010) and Çatık and Martin (2012) , among others. 13 The results of the effects of positive interest rate and negative money supply shocks on output growth and inflation obtained from models 2 and 3 were qualitatively the same and are available upon request. 14 To gain further insights into these findings, we obtained additional VAR estimates for the response of credit over the different sub-samples regime, than Islamic credit changes that seem to play a relatively minor role (slightly greater in the high growth regime). For instance, in the low growth regime, over a 15-month horizon, conventional credit changes account for 8.4% of the total variation in inflation as opposed to 1.792% in the case of Islamic credit changes. This finding might reflect the distinctive features of Islamic credit, which only funds transactions related to a tangible underlying asset rather than speculative activities, hence affecting inflation less (Adeola, 2007; Kassim, 2016) . As for output growth (Table 7) , it appears that in the high growth regime most of its variation is driven by conventional credit, followed by money supply and then Islamic credit. Instead in the low growth regime its variation is mostly explained by the interest rate, followed by inflation, and then both conventional and Islamic credits. Concerning the relative contribution of conventional versus Islamic credit, the former (7.949%) is higher than the latter (3.598%) over a 15-month forecast horizon in the high growth regime. However, in the low growth one their relative importance is reversed: Islamic and conventional credit changes account respectively for 12.209 and 4.631% of the variation over the same forecast horizon of 15 months. The sizeable contribution of Islamic credit changes to output growth in the low growth regime could be attributed to the Islamic banks' business model and business ethics, which encourage investment, and hence enhance economic growth (Kassim, 2016) . Specifically, the PLS paradigm and assetbased Islamic banking make these institutions less vulnerable and more stable during financial crises; for instance, the growth in assets and credit of Islamic banks continued to be higher than those of conventional banks during the recent financial crisis of 2007-08 in Saudi Arabia, Kuwait, Qatar, Bahrain, Jordan, Turkey and Malaysia (see Hasan & Dridi, 2010 ).
Conclusions
There is a growing debate on the different responses of monetary authorities to shocks during economic expansion (growth) and contraction (recession) phases and, therefore, the need to adopt a nonlinear econometric approach. This paper provides new insights by taking into account possible nonlinearities in the relationship between bank lending and monetary policy under different economic conditions in the Malaysian dual banking system during the period 1994:01-2015:06. Most previous related studies on dual banking systems use only a conventional VAR approach and ignore the recent development in the macroeconomics literature suggesting asymmetric responses to shocks by policymakers (see, e.g., Kassim et al., 2009; Sukmana & Kassim, 2010; Ergeç & Arslan, 2013; Aysan et al., 2017) . Moreover, these empirical studies on Malaysia have not explored whether the reaction of both Islamic and conventional banks differs during economic expansion (growth) and contraction (recession) phases, even though Khalid et al. (2018) confirmed that using the Markov Switching Vector Autoregression model nonlinear framework is more appropriate to model the Taylor rule in Malaysia.
The present paper employs a two-regime TVAR model allowing for nonlinearities, hence offering a more reliable assessment of the bank lending channel in the Malaysian dual banking system over the different phases of the business cycle. Our TVAR model has several interesting features that make it particularly suitable for analysing the impact of monetary policy on bank lending behaviour in the case of Malaysia by allowing the responses to monetary policy shocks to depend upon the macroeconomic conditions.
Our main findings indicate that Islamic credit is less responsive than conventional credit to interest rate shocks in both the high and low growth regimes. However, the sub-sample estimates indicate that its response has increased in more recent years becoming quite similar to that of conventional credit. Moreover, our results confirm that the bank lending channel in Malaysia is state-dependent, differing in the low and high growth regimes; the (positive) effects of Islamic credit changes on output growth are more pronounced in the low growth regime.
These findings are broadly consistent with the existing evidence on the state-dependence of the transmission channels of monetary policy in developed economies. Moreover, they can be interpreted in terms of the distinctive features of Islamic banks, which operate according to the principles of Islamic finance, and therefore charge the ex-post PLS rate instead of conventional interest rates, and only finance projects directly linked to real economic activities (Berg & Kim, 2014) . Given the evidence suggesting that Islamic credit boosts growth during low growth periods, policy-makers should take into account the Islamic bank lending channel in the design of monetary policy in economies with a dual (Islamic and conventional) banking system at such times. Policies aimed at improving the institutional structure and the efficiency of Islamic banks might also be appropriate, with a view to making the transmission of monetary policy more effective in countries such as Malaysia. G.M. Caporale, et al. Global Finance Journal xxx (xxxx) xxxx G.M. Caporale, et al. Global Finance Journal xxx (xxxx) xxxx G.M. Caporale, et al. Global Finance Journal xxx (xxxx) xxxx G.M. Caporale, et al. Global Finance Journal xxx (xxxx) xxxx 
